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Study No. : G - I  

RESEARCH PROJECT SEGMENT 

ALASKA Name: 	 Spo r t  F i s h  I n v e s t i g a t i o n s  of 
A1aska 

t'r-oject No. : F-9-12 

5tudy No.: G - 1 1 1  Study T i t l e :  	 LAKE & STREAM INVESTIGATIONS 

Job No. : G - I I I - G  Job T i t l e :  	 A Study o f  A Typ i ca l  Spr ing- fed 
Stream o f  I n t e r i o r  Alaska 

P e r i o d  Covered: J u l y  1, 1979 t o  	June 30, 1980 

l'hr D e l t a  Clearwater River from Mile 17 to the mouth was sampled with all 

I .  i t . <  t rof  l s h l n g  boat as part of a ongoing project to monitor existing s t o c k s  
1 Arc t 1c grayling, Thymallus arcticus (Pallas), and round t c . J  1 ~ 1 1 ,w h ~  

1'1 OSO~II~UII 	 Comparisons of relative abuntlanc-e w i t 1 1cylindraceum (Pallas). 
l i k e  sampling i n  1973 and from 1975 through 1978 are presented. The per-
1 t ~ c-omposition of grayling was 2 3 . 3  percent in 1979, the highest re~or t l edt 

t o  rldte. 


Age class compositions from index sampling are compared with those from 
previous years' sampling efforts. Recruitment strengths are discussed for 

v , ~ r i o u s  year classes. The 1974 year class, which produced the strongest, 
. ~g t>class In 1978, Age Class IV, 	was again predominant in 1979 as Age Class 
V <3nd comprised 32 percent of the total. 


f ; J nil l a r  sampling was conducted on the Richardson Clearwater River. Age, 
l f s n g t h ,  and capture rate are discussed and compared with like sampling in 
1') 1 3  and from 1977 to 1978 and with the Delta Clearwater sample. 

t reel census was conducted on the Delta Clearwater River from May 1 2  to 
Sclpten~ber 3,1979, providing 191 completed angler trip interviews and re-
v(.  r l r d  a catch rate of 0.60 fish per hour. Pressure counts provided cstl- 
In'l t r s  of 12,135 angler hours and a harvest of 6,968 grayling, will c-h were 16 
] l f p r c P n t  and 9 percent respectively below the estimates from a slmilar 
ibrogrclm conducted in 1978. Comparisons of estimates derived from on-sltc 
cfxnslls programs and from the statewide harvest survey are made. 

A t o L c i L  o t  1,156 grayling and 701 round whitefish was captured at Mile One 
I~l~~ugt1 	 The catch of fish greater than 200 in11 ( 1 -durlng spring monitoring. 
~ ~ ~ t . t c ' r s ,140 grayling and 322 whitefish, was much below the 1978 catch, and 
i r r c l l  c a t e s  migration into the Delta Clearwater River was later than In pas t  
yf ,  I I :, Comparisons wlth the catch-per-unit-ef fort found during 1 i ke m o n i  -
t ( 1 1  l t ~ gfrom 1976 to 1978 are presented. 



S t o c k  cnharicen~ent th rough t h e  s t o c k i n g  of pond-reared g r a y l l n g  l n t o  s p r l n g  
,trtJds and t o  t h e  maln channel  of t h e  D e l t a  Clearwater  was a s s e s s e d .  From 
r t x id1-1tures of f l u o r e s c e n t  pigment-marked and f inc l ip-marked  g r a y l l n g  roded 
t o  s t o c k ~ n g  l n c a t ~ o n s  , i n t e r s t r e a m  movements o f  r e c e n t  t r a n s p l a n t s  a r e  
~ l t - tI r ~ r d  and l o r a t  i ons  r a t e d  f o r  ove rwin t e r ing  c a p a b i l i t i e s  and h a b i t a t  
p r r f  farences. S c a l e  a n a l y s i s  o f  Age I - I V  g r a y l i n g  r ap tu red  du r ing  s p r i n g  
Irloriitorlng showed a 31 p e r c e n t  c o n t r i b u t i o n  t o  t o t a l  c a t c h .  S i m ~ l a r  ana ly-  
5 1s o t  g r a y l ~ n gsea lt>s c o l l e c t e d  d u r i u g  index and c r e e l  s d m p l ~ n g  showed 3 

2 :  pe rcen t  c o n t r i b u t i o n  t o  each .  Comparisons of t h e  c o n t r i b u t ~ o n s  t o  each 
o f  t h e  f o u r  age c l a s s e s  from t h e  samples a r e  d i s c u s s e d .  R e s u l t s  of pond-
r t a r 11lg g r a y l l n g  f o r  two summers p r i o r  t o  t r a n s p l a n t ~ n g  a r e  discussed. A 
t o t  d l  of 718 Age I g r a y l l r ~ gwas cap tu red  by fyke t r a p s  from Blg Lake 'Tl~ey 
t i . r * l  d mean l e n g t h  of 247 m i l l i m e t e r s  (9 .7  i nches )  and mean welght of 176 
gr ams. 

( : lea[  Creek,  a  sma l l  sp r ing - f ed  s t r eam,  was sampled i n  August,  and age f r e -
qilc3nr i e s  and l e n g t h s  o f  g r a y l i n g  a r e  p r e s e n t e d .  

Esc.apement coun t s  o f  coho salmon, Oncorhynchus k i t s u t c h  (Walbaum), were 
t - ~ ~ k e non October  22 and 23 from Mile 17 of  t h e  D e l t a  Clearwater  t o  i t s  
mouth and from tllc o u t l e t  t o  C lea rwa te r  Lake. A t o t a l  of 9,985 sdlmon was 
c.ount.ed, t h e  l a r g e s t  escapement s i n c e  t h e  coun t s  were ~ n l t i a t e d  In 1971. 
Chum salmon, 0.-- k e t a  (Walbaum), were observed i n  t h e  upper r1vc.r f o r  t h r  
1 , r s t  t ime .  

Tht. 1 )e l ta  Clearwater  R ive r  i s  a sp r ing - f ed  system l o c a t e d  approximately 
8 m l  n o r t h e a s t  o f  De l t a  J u n c t i o n  (F ig .  1 ) .  The main channel of  t h e  r i v e r  
1s approximate ly  20 m i  i n  l e n g t h  and the  n o r t h  f o r k  i s  about  6 m I  i n  
lc-ngth. The r i v e r  d r a i n s  an  a r e a  of approximate ly  350 m i 2 ,  drawing hcav i ly  
oii groundwater a s  i t s  sou rce .  F a i r l y  c o n s t a n t  wa te r  f lows and water  tem-
p e r a t u r e s  characterize t h i s  and o t h e r  i n t e r i o r  Alaskan sp r ing - f ed  sys tems.  
Tbe r i v e r  p r o v i d e s  an ex t r eme ly  popu la r  s p o r t  f i s h e r y  f o r  A r c t i c  g r a y l i n g .  
h l b l i c  a c c e s s  i s  a v a i l a b l e  a t  t h e  S t a t e  o f  Alaska Clearwater  Campground 
npar  M ~ l e9 of  t h e  r i v e r .  A b o a t  l aunch ing  ramp p rov ides  acces s  t o  t h e  
r e s t  o f  t h e  r i v e r .  Tab le  1 l i s t s  common and s c i e n t i f i c  names and abb rev i -  
a t  Ions of  f l s h  r e f e r r e d  t o  i n  t h i s  r e p o r t .  

I J a s t  work, go ing  back t o  t h e  Uni ted  S t a t e s  F i s h  and W i l d l i f e  S e r v i c e  
s t ~ r d i e s i n i t i a t e d  i n  1952, i s  d e s c r i b e d  by Pea r se  (1976).  Recent  s t u d i e s  
hy Pea r se  (1974, 1976) provided  l i f e  h i s t o r y  informat . ion on Length f requen-  
c - I r s  and d i s t r i . b u t i o n ,  length-weight  r e l a t i o n s h i p s ,  c o n d i t i o n  f a c t o r s ,  age 
and sex  composi t ion ,  and m a t u r i t y  f o r  A r c t i c  g r a y l i n g  and round w h i t c l i s h .  

A I ~ I I U ~ ~work s i n c ~  1975 and i n  t h e  p r e s e n t  s t u d y  i n c l u d e s  moni tor ing  
cx 1st I ng f i s h  s t o c k s  and de t e rmin ing  t h e  f e a s l b i l ~t y  and e f f ecLs  o f  rol~ritl 
w h ~trf ~ s hremoval.  Enhancement of  t h e  g r a y l i n g  p o p u l a t i o n  by t ransplar l l  ing 
pctr~d-reared g ray  1 ing was begun i n  1975 and has averaged 8 ,750 f l n g e l l  ings  
nrir~ual ly .  
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! 1 . i. ist of common, s c i e n t i f i c  names, and a b b r e v i a t i o n s  of f i s h  s p e c i e s  
mentioned i n  t h i s  r e p o r t .  

Common Name 

A r c t i c  g r a y l i n g  

Eurbot 

Chum salmon 

Coho salmon 

Hun~pbackw h i t e f i s h  

Longnosc3 Sucker 

Nor t l icrn p i k e  

\<ound w h i t e f i s h  

S l  imy s c u l p i n  

S c i e n t i f i c  Name and Author 

Thymallus. arc t i c u s  ( P a l l a s )  

Lota l o t a  (Linnaeus) 

Oncorhynchus k e t a  (Walbaum) 

Oncorhynchus k i s u t c h  (Walbaum) 

Coregonus p idsch ian  (Gmelin) 

Coregonus s a r d i n e l l a  Valenciennes 

Catostomus catostomus ( F o r s t e r )  

Esox l u c i u s  Linnaeus 

Prosopium cylindraceum ( P a l l a s )  

Co t tus  cognatus  Richardson 

Abbrevia t ion 

CR 

RH 


LCI 

I,?JS 

NP 


1im7 


SSC 



RECOMMENDATIONS 


1. 	 Index sampling of Arctic grayling and round whitefish in the Delta 

Clearwater and Richardson Clearwater Rivers should be continued. 


2. 	 Monitoring of sport fish harvest in the Delta Clearwater River and 

Clearwater Lake Outlet should continue. 


3. 	 The experimental program of pond rearing and transplanting of Arctic 

grayling to the Delta Clearwater River should be continued. 


4 .  	 Assessment of results of the grayling transplants into spring areas of 
the Delta Clearwater should continue. 

5. 	 The suitability of grayling enhancement utilizing grayling pond-reared 
for two summers versus one summer of pond-rearing should be assessed. 

6. 	Monitoring of early spring fish movement into the Delta Clearwater 

River should continue. 


7 .  	 lnvestigations towards utilizing a local population of Arctic grayling 
as an egg source should be continued. 

8. 	 An evaluation of the use of scale analysis in separation of spring-fed 
systems grayling stocks should be initiated. 

9. 	 Investigations on the post-spawning migration of adult grayling from 

Shaw Creek to local spring-fed systems, with emphasis in the Richard- 

son Clearwater River, should begin. 


OBJECTIVES 


1. 	 Continue annual monitoring of existing stock of Arctic grayling 

and whitefish in the Delta Clearwater River to determine changes 

in population structure. Monitor existing stocks of Arctic 

grayling and whitefish in the Richardson Clearwater River to 

determine changes in population structure and similarity with 

trends in the Delta Clearwater River. 


2 .  	 Assess transplanting of pond-reared grayling into the Delta 
Clearwater River to determine contribution to year class strength 
and angler harvest. Determine availability of local grayl.ing egg 
sources for pond rearing program. 

TECHNIQUES 


Fish population sampling to obatain estimates of relative abundance in the 
Delta Clearwater River was done by utilizing an alternating current boat- 
mounted shocker described by Van Hulle (1968). Grayling and whitefish were 
captured during a single downstream run. A t  the end of each 1-mile 
section, lengths and scale samples were taken and all grayling and white- 
fish were counted. Grayling were released within the section in which they 
were captured. 



Spring a r e a s  p rev ious ly  s tocked wi th  pond-reared g r a y l i n g  were sampled wi th  
a C o f f e l t  backpack dc shocker.  F i s h  were measured t o  f o r k  l e n g t h  i n  m i l l i -
meters and s c a l e  samples were taken.  F i s h  were checked f o r  dye marks i n  
t h e  f i e l d .  Addi t iona l  survey of s p r i n g  a r e a s  were done v i s u a l l y .  

Spr ing samples of g r a y l i n g  i n  r e a r i n g  ponds were c o l l e c t e d  us ing a 
12') x 6 f t  monofilament g i l l  n e t  comprised of f i v e  graduated mesh panels  
r~~riglxlgfrom 1/2  t o  2  i n  ba r  measure. 

Sampling a t  Mile One Slough u t i l i z e d  a  New Hampshire s t y l e  fyke n e t  wi th  a  
50 f t  l e a d  a t t a c h e d  t o  one wing t o  block t h e  slough. A r c t i c  g r a y l i n g  
captured were a n e s t h e t i z e d  wi th  MS-222 and f i s h  < 200 mm were checked f o r  
f l u o r e s c e n t  pigment marks w i t h  a lamp. ->b a t t e r y  ~ ~ e r a t e d ~ u l t r a v i o l e t  F i s h  
200 mm were tagged wi th  Floy FD 67 t a g s .  A l l  g r a y l i n g  > 200 mm were meas- 
ured t o  f o r k  l e n g t h  i n  m i l l i m e t e r s  and had s c a l e  samples taken.  A random 
sample of g r a y l i n g  < 100 mm and from each 10 mm group between 100 and 200 
mm t h a t  t e s t e d  nega t ive  f o r  f l u o r e s c e n t  pigment were measured t o  fork  
l e n g t h  and had s c a l e  samples t aken .  

F a l l  removal of g r a y l i n g  from r e a r i n g  ponds was accomplished us ing fyke 
n e t s .  The f i s h  were t r a n s p o r t e d  i n  a pickup-mounted t ank .  Condit 'on3
f a  t o r s  were determined by t h e  formula Kzweight d iv ided  by f o r k  l e n g t h  x510 . Populat ion e s t i m a t e s  were made us ing  t h e  s t andard  Pe te r sen  formula: 
N= number of f i s h  marked and r e l e a s e d ,  m u l t i p l i e d  by t h e  number of f i s h  
examined f o r  marks, d iv ided  by t h e  number of marked r e c a p t u r e s .  A l l  f i s h  
were a n e s t h e t i z e d  wi th  MS-222, tagged wi th  Floy FD 67 anchor t a g s  and 
received an adipose  f i n  c l i p  p r i o r  t o  t r a n s p l a n t i n g .  

F i s h  s c a l e s  used f o r  age de te rmina t ion  were cleaned and those  from f i s h  < 
200 mm were mounted between g l a s s  s l i d e s  and t h e n  read us ing  a  Bausch and 
Lomb micro-pro jec to r .  For f i s h  > 200 mm, t h e  s c a l e s  were impressed on 20 
m l l  a c e t a t e  us ing  a  Carver p r e s s  a t  20,000 p s i  heated t o  200°F f o r  30 
seconds and read along t h e i r  d o r s a l  r a d i u s  on a Bruning 200 Microfiche 
Reader. Determinations of s t ream-reared and pond-reared g r a y l i n g  were made 
from count ing c i r c u l i  t o  and inc lud ing  t h e  f i r s t  annulus along t h e  a n t e r i o r  
d o r s a l  f o l d .  A l l  c i r c u l i  counts  of e leven  o r  g r e a t e r  were considered t o  be 
from pond-reared f i s h ,  a s  desc r ibed  by Peckham and Ridder ( 1 9 7 9 ) .  

Monitoring of Arcti-c Grayling and Round Whitef ish  Stocks  

Spr ing Monitoring: 

Since  1976 s p r i n g  monitoring of A r c t i c  g r a y l i n g  and round w h i t e f i s h  rnigrat- 
ing  i n t o  t h e  De l ta  Clearwater  River  has  t aken  p l a c e  a t  Mile One Slough, a 
s i d e  channel of t h e  Tanana River  t h a t  e n t e r s  t h e  Del ta  Clearwater  a t  Mile 
One. The s lough i s  s t r o n g l y  in f luenced  by s p r i n g s  dur ing t h e  months the  
Tanana i s  low and non-g lac ia l .  A fyke t r a p  i s  f i s h e d  t o t a l l y  blocking t h e  
slough a t  i t s  mouth. A percentage of f i s h  e n t e r i n g  t h e  De l ta  Clearwater 
from t h e  Tanana i n  Apri l  move i n t o  Mile One Slough p r i o r  t o  f u r t h e r  up-
s t ream movement, p o s s i b l y  due t o  i t s  temperature  t y p i c a l l y  being s e v e r a l  
degrees warmer t h a n  t h e  De l ta  Clearwater .  



On April 16, 1979, when the fyke trap was set, no fish were sighted on a 

survey of the Delta Clearwater from Mile 8 to its mouth. The first obser- 

vation of fish in the lower river occurred on April 18 when approximately 

30 round whitefish were seen at Mj le 5 and five fish (two round whitefish 

arid three grayling) were captured in the trap. Large numbers were not seen 

In the river until April 23 when 500 whitefish were counted in the lower 8 
r r r i  of the river. Slmilar surveys made in past years have observed fish as 
early as April 10 (Pearse, 1974) and as late as April 14 (Peckham, 1977) 
and lndicate that the 1979 in-migration was late. The effect water temper- 
ature has on the timing of the in-migration is inconclusive, based on the 
available data. At the time of initial fish observations in the Clear- 
water, temperatures of the Tanana River taken just above the Clearwater's 
mouth have ranged from 33OF in 1976 to 35OF in 1979 and of the Delta Clear- 
water itself, 37OF in 1976 to 39OF in 1977. 

The trap was fished for 12 days during a 3-week period that ended May 3 due 
to high and turbid water conditions in the slough. In 1978, the trap was 
also fished for 12 days and was removed on May 5 due to similar conditions. 
A total of 1,156 Arctic grayling and 601 round whitefish was captured, 
while in 1978 1,632 grayling and 996 whitefish were caught. The catch per 
unlt effort (CPUE), as expressed by catch per fyke trap per day, was 96 for 
grayling and 50 for round whitefish, and was lower than in the previous 2 
years. For grayling greater than 200 mm and for total whitefish, catches 
were similar to the CPUE's found in 1976. The lower values of 1979 reflect 
the late in-migration of fish greater than 200 mm and the fact that, unlike 
previous years when trap placement coincided with initial fish observations 
j n  the river, trap placement in 1979 was made 2 days prior to actual fish 
sightings. A summary of fish captured and CPUE's for grayling and round 

whitefish at Mile One Slough is presented in Table 2. 


The catch of grayling less than 200 mm (1,016) made in 1979 is 33% greater 
than the 763 caught in 1978 and a 420% increase from the 242 captured in 
1976 (Table 2). Part of this increase since 1976 can be attributed to the 
plantings of pond-reared fingerlings since 1975 and is discussed later in 
this report. The catch of round whitefish less than 200 rnm ( ~ 2 7 9 )  is also 
much,greater than in 1978 (~48). These large captures of fish less than 
200 mm, predominately Age Classes I and 11, indicate that in-migration of 
juveniles precedes the arrival of imrnatures, Age I11 to V, which in turn 
precedes the in-migration of larger, mature fish (Pearse 1974). The 
numbers also suggest that timing of trap placement to fish sightings (only 
the larger ~ndividuals are easily observed) may have precluded greater 
captures of smaller fish rn the past. 

The catch of grayling greater than 200 mm (140), was considerably less than 
the 869 caught in 1978 and the 436 caught in 1977, and was close to the 
number caught in 1976 (159). As in 1977 and 1978, these larger grayling, 
including those captured by electrofishing gear during the same time 
prriod, were tagged with Floy FD 67 tags, although in 1977, 180 mm was used 
as the minimum length. The length frequency of the 1979 tagged grayling, 
including 66 flsh in the 180-199 mm range and six captured with electro- 
ilshing gear, is compared with the previous 2 years' length frequencies of 
tagged fish in Table 3. The predominant length class is 180-214 mm in 1979 
unlike the 215-264 mm class found in 1977 and 1978 and is again indicative 
of the stratification of this year's in-migration. 



I 1 2 .  Summary of f i s h  c a p t u r e d  by f y k e  t r a p  and CPUE f o r  g r a y l i n g  and 
round whitefish a t  M i l e  One Slough,  1976-1979. 

/ )Trap  Days 8 8 12  


('YIJE* GR 5 0  1 4 8  1 3 6  


KWF 4 9 67 8 3  


Ca t ch  p e r  d a y .  



' f a b l e  3 .  	 1,ength f r equency  of  A r c t i c  g r a y l i n g  g r e a t e r  t h a n  180 mm i n  l e n g t h  
cap tu red  a t  Mi le  One Slough and tagged w i t h  Floy FD 67 t a g s ,  s p r i n g ,  
1977, 1978 and 1979. 

1,ength Class 1977 - - 1978 1979 
n % n % n %-- -(mm) 

A c t u a l  number tagged was 884,  162 f i s h  i n  180-199 mm r a n g e  were n o t  t agged ,  
b u t  i nc luded  i n  t a b l e  f o r  comparison t o  1977 f i g u r e s .  

** 	 A c t u a l  number tagged was 146,  66 f i s h  i n  180-199 mm r a n g e  were added f o r  
comparison number. 



The age frequency of A r c t i c  g r a y l i n g  g r e a t e r  t h a n  180 mm captured i n  1979 
i s  p resen ted  a long wi th  l i k e  d a t a  from 1977 and 1978 i n  Table 4. The 
predominant age c l a s s  i n  1979 i s  Age 111, whereas Age I V  was predominant i n  
1978 and Age 111 i n  1977. A s  expla ined i n  l a s t  y e a r ' s  (Peckham and Ridder 
1979),  r e p o r t  t h e  predominant age c l a s s e s  i n  1977 and 1978, '4ges I11 and 
I V ,  may have been due t o  t h e  s tock ing  of 250,000 f r y  i n t o  t h e  Del ta  Clear-  
water system i n  1974. Considering t h e  predominant c a t c h  of j u v e n i l e  f i s h  
t h i s  year ,  t h i s  exp lana t ion  may a l s o  p e r t a i n  t o  t h e  r e l a t i v e l y  high per -  
centage (16%) of Age V f i s h  i n  1979. 

The c a t c h  of 322 round w h i t e f i s h  g r e a t e r  than  200 mm i n  1979 was l e s s  than 
the  953 captured i n  1978 and a l s o  l e s s  than t h e  486 and 380 captured i n  
1977 and 1976 r e s p e c t i v e l y .  The average l e n g t h  and weight der ived from a  
sample of 101 f i s h  i n  t h i s  l e n g t h  grouping was 252 mm and 144 grams. 
Pearse (1974),  i n  s p r i n g  t agg ing  s t u d i e s  of round w h i t e f i s h  i n  t h e  Tanana 
River below t h e  De l ta  Clearwater ,  found a  mean l e n g t h  of 350 mrn. A s  i n  t h e  
t iming of t h e  g r a y l i n g  in -migra t ion ,  it appears  t h a t  t h e  smal le r  j u v e n i l e  
and immature f i s h  migra te  i n t o  t h e  r i v e r  p r i o r  t o  t h e  a d u l t s  and sugges t s  
t h a t  e i t h e r  t h e i r  choice  of overwinter ing h a b i t a t  l i e s  c l o s e r  t o  t h e i r  
summer r e a r i n g  h a b i t a t  o r  t h a t  they  a r e  more s e n s i t i v e  t o  environmental  
changes t r i g g e r i n g  t h e i r  migra t ions .  

The Length frequency of a l l  A r c t i c  g r a y l i n g  and of a l l  round whiitefish over 
200 mm i n  l e n g t h  captured dur ing s p r i n g  monitoring i s  p resen ted  i n  
F igure  2 .  The peaks found a t  90-99 mm and 110-119 mm represen t  t h e  average 
Lengths of Age I s t ream-reared and Age I pond-reared g r a y l i n g ,  respec-
t ~ v e l y .  Less obvious a r e  t h e  peaks a s s o c i a t e d  wi th  t h e  average l e n g t h s  of 
Age I1 s t ream and pond-reared g r a y l i n g ,  140-149 and 170-179 mm, respec-
t i v e l y .  Analysis of t h e  e f f e c t s  of s tock ing  pond-reared f i n g e r l i n g s  w i l l  
be  p resen ted  l a t e r  i n  t h i s  r e p o r t .  

A l a r g e  i n c r e a s e  i n  t h e  c a t c h  of humpback w h i t e f i s h  noted i n  1978 over t h e  
small  ca tches  of 1976 and 1977 continued i n  1979 wi th  74 captured 
(Table 2 ) .  Six of t h e s e  were over  200 mm i n  l e n g t h  and averaged 304 mm and 
338 grams. They a r e  s t r i c t l y  s p r i n g  v i s i t o r s  t o  t h e  D e l t i ~  Clearwater 
River ,  s i n c e  summer moni tor ing and sampling s i n c e  1973 have f a i l e d  t o  
r a p t u r e  o r  observe any i n d i v i d u a l s .  They a r e ,  however, summer r e s i d e n t s  of 
nearby Clearwater  Lake. 

Index Sampling: 


Index sampling was conducted on t h e  De l ta  Clearwater  River  from Mile 1 7  t o  
t h e  mouth on J u l y  17 and 18,  1979. The r i v e r  i s  divided i n t o  t h r e e  
s e c t i o n s  based on g ross  morphology and f i s h  h a b i t a t  r a t h e r  t h a n  on s t ream 
ml les  a s  i n  p a s t  r e p o r t s .  The upper s e c t i o n ,  mi les  14-17 begins  a t  t h e  
f o r k s  and encompasses t h e  f i r s t  4 m i  of t h e  r i g h t  f o r k .  This s e c t i o n  i s  
the  s m a l l e s t  of t h e  t h r e e  i n  l e n g t h  and width ,  averaging 18 f e e t  wide. The 
middle s e c t i o n ,  mi les  8-13, averages  27 f t  i n  width and begins j u s t  below 
t h c  s t a t e  campground. Both t h e  upper and middle s e c t i o n s  o f f e r  prime 
f c c . 1 l 1 1 1 ~hat11t a t  for  Arc-tic gray1 ing  and contairi tlie h ighes t  perceritage o f  
I .i r gc gr-.ly1 J ng ( g r e a t e r  t ha11 300 mnm in kork l r r i g t l ~ )  (Peiir-sc. 1974 . vl'licx 
1 o w c . ~  7-1111 sectloxi,  is  on t h e  average wider 'inti s lower t h c l r l  uppc'rLl1r1 

k,c.ctlons and c o n t a i n s  predominantly smal le r  g r a y l i n g  ( l e s s  than 300 m n ~ ) .  
I t s  lower 3 m i  a r e  a l s o  h e a v i l y  in f luenced  by back-up water  when high 



- - -- 

' I 'able 4 .  Age f r equency  of A r c t i c  g r a y l i n g  tagged w i t h  F loy  FD 67 t a g s  
a t  M i l e  One Slough,  Sp r ing ,  1977 ,  1978, and 1979 .  

IT 1 1 7 7 1 0  6 

Z I T  5 9  61 40 39  . 8 0  45 

TV 18 1 9  45 44 57 3 2 

V 1 3  1 3  4 4 29 16 

V I 5 5 6 6 1 1 

V T I  1 1 1 1 0 0-

97 1 0 3  1 7 6  

* I n c l u d e s  g r a y l l n g  180-199 mm n o t  tagged.  



F i g u r e  2 .  	 Length  f requency  of A r c t i c  g r a y l i n g  and round  w h i t e f i s h  
c a p t u r e d  by f y k e  t r a p  a t  Mi l e  One S lough,  D e l t a  C lea rwa te r  
R i v e r ,  A p r i l  16 - Play 3,  1979 .  (Does n o t  i n c l u d e  w h i t e f i s h  
l e s s  t han  200 mm i n  l e n g t h . )  



Tanana River water acts as a dam during the warmer months. The best elec- 

trofishing conditions are found in the upper section, due to frequency of 

riffle areas and narrow stream width, the poorest conditions are found in 

the lower section. 


The relative capture rates per section for 1979 and for 5 previous years 

are shown in Table 5. Captures of grayling and whitefish, 157 and 518, 

were the largest since 1973. Total grayling captured was 80% above the 87 

caught in 1978 and 55% above the previous high year in 1977. Total catch 

of whitefish in 1979 approximated the 511 caught in 1973. From 1975 

through 1978, a program investigating whitefish competition with grayling 

attempted to reduce whitefish numbers as one approach, and the low catches 

(as compared to 1979 and 1973) for these years might reflect the effort. 

The 20% in catch this year over 1978 may be attributable to the cessation 

of the removal program. The capture rates of both species reflect their 

composition; with the percentage of grayling in the index, 23.3%, the 

highest in 6 years and the reciprocal composition of whitefish, 76.7%, the 

lowest in 6 years. 


The increase in the capture rate for grayling in the lower section which is 

550% greater than in 1973 and 353% over the 1975 rate can be traced to the 

enhancement program begun in 1975. In this program fingerling grayling 

were transplanted into four spring areas located within the lower section. 

Fifty-two percent of the grayling captured in this section in 1979 pas-

sessed the high circuli counts found in the pond-reared transplants. In 

1976, when 17 grayling were captured, one age class from the stocking 

program would have been available but small size of these fish would have 

precluded their capture by electrofishing. From 1977 to the present, the 

increase is attributable to older age classes from the program becoming 

susceptible to capture. Twenty-three percent of 27 grayling captured in 

1977 in this section had high circuli counts, and in 1978, 31% of the 50 

captured exhibited them. 


The middle section, with the exception of 1975, shows a consistent capture 

rate ranging from 20 in 1973 to 28 in 1978 and averaging 25. In 1978, 24 

grayling were captured here. This section receives over 60% of the angling 

pressure, as the main access points, the state campground and Clearwater 

Lodge, are located in its lower mile. Angler catch rates recorded during 

the 1973 and 1977-1979 seasons have been nearly constant and corroborate 

the consistency of the index rates. The low index catch in 1975 of eight 

grayling can be the result of many variables, not the least of which is 

lack of fish. Data from creel census, visual observations and weather 

conditions during the index run that could substantiate whether the rate 

was truly indicative of abundance are not available to the author. 


The capture rates in the upper section are consistent from 1975 to 1977, 

averaging 44. The lack of grayling, evidenced by the low capture rate in 

1978 of eight, (80% below the average of the previous 3 years), was con- 

firmed by visual observations and from angler interviews throughout the 

season (Peckham and Ridder, 1979). Similarily the high capture rate in 

1979, when 74 grayling were caught, more than an 800% increase over the 

1978 rate and 168% above the 1975-1977 average, paralleled visual observa- 

tions and angler success. Grayling fry plants totaling 100,000 made in the 

left fork in 1974 and 1975 fry plants of approximatedly 15,000 made at Mile 




Table 5. Capture rates per section for Arctic grayling and round whitefish 
during index sampling, Delta Clearwater River, 1973-1979. 

Species Date 
Mile Sections 

0-7 8-13 14-17 
Total 

Captured 
Percent 

Composition 



15 of t h i s  s e c t i o n  may have c o n t r i b u t e d  i n  p a r t  t o  t h e  l a r g e  i n c r e a s e  r ~ l  
t h e  1979 r a t e  o v e r  p r e v i o u s  y e a r s .  These p l a n t s  would be  of  Ages I V  and V 
111 1979, a s  shown i n  Tab le  6 .  They averaged 282 and 291 mm i n  f o r k  lengt-h,  
r - e spec t ive ly .  

L r l  1973,  6% o f  t h e  f i s h  c a p t u r e d  i n  t h e  upper  s e c t i o n  were below 300 i r i  

I f ~ n g t hwhi l e  i n  1979,  35% were below t h i s  l e n g t h .  The e f f e c t  e n v i r o n m e n t < i ~  
c ~ o n d l t i o n s  i n  1979 may have had on g r a y l i n g  m i g r a t i o n s  and t h u s  use  of this 
s p r ~ n g - f e d  sys tem can  o n l y  h e  guessed  a t ,  b u t  e x c e p t i o n a l l y  heavy r ~ u ~ o f fin 

t h e  Tanana R i v e r  and r e s u l t i n g  h i g h  l e v e l s  o f  backup w a t e r  ~n t h e  Cocier 
D e l t a  C lea rwa te r  may have l n f l u e n c e d  d e n s i t y  dependent  f a c t o r s  and "l:~ishcd" 
t h e s e  s m a l l e r  g r a y l i n g  f u r t h e r  up t h e  r i v e r  t h a n  i n  o t h e r  y e a r s .  

Age f requency and l e n g t h s  o f  152 A r c t i c  g r a y l i n g  from t h e  "crltal 157 
c a p t u r e d  d u r i n g  t h e  index  run  a r e  a l s o  p r e s e n t e d  i n  Tab le  6 arid a romgsr-
i s o n  of age  composi t ion  from a l l  y e a r s  o f  i ndex  sampl ing  i s  shown 111 Table 
7 The 1974 y e a r  c l a s s ,  Age V i n  1979,  compr is ing  32% of t h e  t o t a l ,  w a s  
the predominant  age c l a s s  i n  1979--as it was i n  1978 a t  Age i V .  The 
s r r e n g t h  of  t h i s  c l a s s  may be  l n  p a r t  due t o  t h e  p l a n t i n g  of  250,00(: f r - 4 '  
~ n t o  t h e  sys tem i n  1974. The s m a l l  p e r c e n t a g e ,  lo%,  of  Age I V  f l s h  Ln the  
sdmplr I n  1979, ( t h e  1975 y e a r  c l a s s )  r s  remarkable  i n  t h a t  it  f o l l o w s  h r g h  
pt  r c e n t a g e s  o f  t h i s  y e a r  c l a s s  I n  1978 and 1977. I n  1975 t h e  enhariceme~tt 
program f i r s t  s t o c k e d  pond-reared  f i n g e r l i n g s  i n t o  t h e  sys t em,  and prevloli.; 
lndex  samples of  t h i s  1975 y e a r  c l a s s  showed 83% t o  be pond-reared  an 141' 

Age I I  and 46% i n  1978 a t  Age 111 (Peckham 1978, Peckham anti R ~ c l d ~ r  
i 079) .  O f  t h e  75 Age I V  f i s h  in 1979,  53% had t h e  h i g h  c l r c u l l  t oljrit:, o f  

t i 1 6 1  ]-)onti-reared j i r ay l lng .  Also ,  a c c o r d i n g  t o  P e a r s c  (1914) ,  hgc 111  <lild I V  
g l a y l i n g  r e p r e s e n t  t h e  f i r s t  s i z a b l e  r e c r u i t m e n t  t o  t h e  I)el td i : l r a r b d t t ~ r ,  
a s  evldencet l  by e l e c t r o f i s h i n g  c a p t u r e s .  The p e r c e n t a g e  o f  t h r  1971 y t n r  

1 d 6 5 )  (8% of t h e  lndex sample were Age VIII i n  1979) ,  r e v e r s e d  a  d e r  I l l ~ ~ l g  

t r t>nd o f  t h i s  age c l a s s  111 p r e v i o u s  y e a r s ,  and s i n c e  it too  was p.' .r~orl\i 
rc,preserlted at Age I V ,  (1 1% i n  1975) ,  i t  was abovt, Lhe7 ave rage  f o r  s l r i  r ~ , s -

s l v e  ngc- c l a s s e s .  Thus any progr los is  r e g a r d i n g  t h e  1975 y c a r  c l a s s  111 

f u t u r e  age c l a s s e s  is  uncertain. 

Agta V 1 ,  w i th  12% of t h e  sample i n  1979,  IS f o r  t h e  second c o n s e c ~ ~ t ~ v c ~y e a r  
r o n s l d e r a b l y  below t h e  p e r c e n t a g e s  found i n  1975 th rough  1977. Th l s  1'474 
y e a r  c l a s s  a l s o  showed poor  r e c r u i t m e n t  i n  1978 a s  Age C l a s s  V .  The 1972  
y fba r  c l a s s ,  which showed r he  p o o r e s t  r e c r u i t m e n t  t o  Age C l a s s  ' v i  I n <il 

index  y e a r s ,  ( 6 U n  1978) ,  and a l s o  t o  Age C l a s s  V i n  1977 (1 I % ) ,  sflodcd 
r t* !a t~vc ,  ~mprcvernerit i n  1979 a s  Age C l a s s  V I I  (11%)).These u n r : l tf ~ g r i r ~ s  
out t h e  v a r i a b l e  r e c r u i t m e n t  o f  s p e c l f i c  y e a r  c l a s s e s  5 0  s u c c e s s ~ v r  dge 
c ! a s s e s  I n  t-he Drl t a  C lea rwa te r  R i v e r  and t h e  d i f  f ~ c u l t y  in def ~ n l n gpopll-
1al:on t r e n d s .  

Iti,. nrf.an f o r k  l e n g t h  o f  t h e  1979 lndex sample (Table  6)  w ~ s285 inm,  \<:t i1 ~3 

rdnge fro111 161 t o  403 mm. I n  1977 and 1978, t h e  mean l e n g t h s  of t h ?  l n d c x  
wcArc 277 and 252 mm r e s p e c t i v e l y .  The l a r g e r  mean i n  1979 was undoubtahl:. 
~ nf lucxnced by t h e  i n c r e a s e d  r a t e  of  c a p t u r e  of o l d e r  g r a y l l n g  j n t h e  upper  
s f \ c . t l on .  The l e n g t h  f r equency  of  t h i s  and p a s t  y e a r s  i ndex  s a m p l ~ n gj s  
shown i n  Tab le  8 .  The cumula t ive  f r equency  o f  t h e  t h r e e  l e n g t b  claqses 

hetween 315 and 464 mm, 32% i n  1979,  was unproved ove r  t h e  f r e q u e n c i e s  
tollrrd i n  1978 (17%) and i n  1977 ( 2 5 % ) ,  b u t  s t i l l  below t h e  45 a n d  54% ~ Q I L J ? ~  



Table 6. 	 Age frequency and length  of Arc t ic  grayl ing captured with e lec t ro-  
f i sh ing  gear i n  t h e  Delta Clearwater River,  J u l y  1979. 

Age Length (mm) 
Class Number Percent Range Mean -

I 	 3 2 161-164 163 

VII 	 17 11 320-377 341 

V I T I  



Table 7. 	 Percent age composition of Arctic grayling electrofished in the 
Delta Clearwater River, 1975-1979. 

-
5 Year 

Age Class 1975 1976 1977 1978 1979 Average 


I 


1I 


111 


1v 


V 


V I  


VII 


VIII 


I X  


X 


X I  




Table 8. Length frequency of Arctic grayling electrofished i n  the Delta 
Clearwater River, 1975-1979. 

Length Class 1975 1976 1977 1978 197 9 
(mm> % % % % % 

N o .  F i sh :  63 76 100 87 157 



in 1976 and 1975. The cumulative frequency of the first two length 
classes, 115 to 214 nun continues to be above those found in the first 2 
years of sampling; 16% in 1979 versus none at all in 1975 and only 5% in 
1976. As in the increased compositions of the younger age classes since 
1975, this reflects the contribution from the enhancement program, which 
amounted to 21% of the total index sample in 1979 and included fish in the 
four length classes between 115 and 314 m. The apparent lack of recruit- 
ment to Age Class IV this year is seen in the impressive decline in the 
composition of the 215-264 mm class, 14% in 1979 compared to 38% in 1978 
and 26% in 1977. However, this length class is better represented than in 
1976; it was 11% then and in 1975 it was 6%. 


Richardson Clearwater River 


In past years index sampling was conducted on the Richardson Clearwater 

River during August. However, to be comparable to the Delta Clearwater in 

studying the grayling and whitefish seasonal use of such systems, the 

sampling in 1979 was conducted following the Delta Clearwater index 

sampling on July 19. As in previous years a single downstream pass was 

conducted with an electrofishing boat from the fork at Mile 7 to the mouth. 

A total of 63 Arctic grayling and 105 round whitefish was captured, an 

almost complete reversal of the catch in 1978 when 117 grayling and 53 

whitefish were captured. In 1977, 104 grayling and 123 whitefish were 

captured. The change in the sampling dates this year may account for the 

large decline in grayling catch. Grayling and whitefish are down in the 

spring-fed systems in late August when the previous samples were taken and 

were concentrated in the lower stretches of the river, allowing for effec- 

tive electroshocking capture. Compared to previous years, a large number 

of grayling were observed in the upper section of the Richardson Clearwater 

in 1979, but they avoided capture because this section is very wide. Thus 

the catch is not considered truly indicative of their abundance and not 

comparable to previous index sampling. 


The age frequency and length of 62 Arctic grayling from the index sampling 
of the Richardson Clearwater are presented in Table 9 and are compared to 
previous year samples in Table 10. Age class V at 39% was predominant in 
the 1979 sample, while in 1978 Age Class IV at 46% was preponderant and, 
together with identical findings on the Delta Clearwater's index sampling, 
indicates the strength of the 1974 year class. In 1973 and 1977, Age 
Classes V and VI, respectively, were predominant. Age Classes 1-111 com- 
prised the lowest percentages of the 4 years of sampling, a total of 13%, 
with no Age I fish present. This compares to 21% in both 1973 and 1978 and 
17% in 1977. There was an increase in the percentages of older fish over 
that found in 1978 due to 5% of Age Class VIII present in the sample. No 
Age Class VIII fish were captured in 1978. Age VI and VII fish, 11% and 6% 
of the sample, were almost identically represented in 1978, when they 
comprised 11% and 7%. The cumulative percentages of the fish Ages VI and 
older, was 22% in 1979, 18% in 1978, 52% in 1977, and 15% in 1973. 

In comparison to the Delta Clearwaters index sampling, the major differ- 
ences found in the Richardson Clearwater sampling were in Age Classes I-IV 
percent compositions and mean lengths (Tables 6 and 9). Compositions of 
Age Classes I, 11, and IV showed the greatest disparity in percentages 
between the two systems. For Ages I and 11 ,  the Richardson Clearwater 



Table 9. Age frequency and length  of Arct ic  grayl ing captured i n  t h e  
Richardson Clearwater River, Ju ly  17 ,  1979. 

Length (mrn) 
Age Class  Number Percent Range Mean 

V I I  5 6 312-368 343 

VIII 




Tab le  10. Age composit ion of  A r c t i c  g r a y l i n g  captured i n  t h e  Richardson 
Clearwater  River i n  1973 and 1977 through 1979. 

August 1973" August 1977 August 1978 J u l y  1979 
Age Class No. % No. % No. % N o .  % 

VIII 0 4 4 0 3 


* Only lower 4 m i l e s  were sampled. 

5 



showed a lower composition (none for Age I and 2% for Age 11) than the 

Delta Clearwater sample, which gave 2% Age I and 9% Age I1 fish. 


The difference in composition of Age IV grayling was the reverse, with 26% 
in the Richardson sample, as opposed to 10% in the Delta sample. Age I11 
fish comprised 11% in the Richardson and 15% in the Delta. The mean 
lengths of these four Age Classes from the Richardson sample average 25 mm 
less than those found in the Delta Clearwater. This suggests that the 
discrepancies in 1979 are due to the enhancement program in the Delta 
Clearwater which transplant fingerling grayling that are in the average 
20-25 mm larger than like-age "wild" fish, and which contributed 65% of 
these age classes in the Delta Clearwater index in 1979. 

Of the older grayling, the Richardson Clearwater sample showed a 22% com- 

position of Age VI-VIII fish, while the Delta Clearwater sample gave 32% 

and included 1% Age IX. Part of this difference may be attributable to the 

failure to capture the multitude of grayling observed in the upper 

Richardson Clearwater. Both Tack (1974) and Pearse (1974) mention the 

stratification of older grayling in the upper sections of rivers. While 

the percentages differed, the mean lengths of these age classes in the 

Richardson Clearwater averaged only 7 mm less than the same classes in the 

Delta Clearwater. 


Although the mkan lengths for each age classes showed some large 
differences between the two systems, the length ranges and mean lengths for 
each respective sample taken cumulatively are similar; the Richardson 
Clearwater sample ranged from 162 to 377 mm and averaged 280 mm while the 
Delta Clearwater sample ranged from 163 to 403 mm and averaged 285 mm. 

Clear Creek: 


Clear Creek, a small spring-fed system lying on the south side of the 
Tanana River, flows from its source near Big Delta (9 mi northwest of Delta 
Junction) 7 mi into a side slough of the Tanana River at a point approxi- 
mately 6 mi above the mouth of the Richardson Clearwater River. It was 
sampled on August 29, and lengths and scales were collected from 39 
grayling. Grayling and round whitefish were observed only within a half- 
mile of its mouth. The grayling sample was predominantly immature fish, 
with Age Class I11 being the predominant class (43% of the sample). The 
sample's lengths ranged from 194 to 356 mm and had a mean of 250 mm. The 
age frequency and length of these grayling are presented in Table 11. 

Angler Harvest and Pressure 


A creel census was conducted on the Delta Clearwater River from May 12 to 

September 3, 1979, following a stratified random schedule. Out of the 

115-day season, 35, or 95% of weekend days and holidays, and 28, or 36% of 

weekdays, were censused. The sampling schedule and scheme are nearly 

identical to the one used in 1978, differing only in the length of boat-run 

periods in August and September (1.5 hours in 1978, 2 hours in 1979) and 

the extent of river censused (Mile 1 to 17 in 1978, Mile 1 to 14 in 1979) 

(Peckham and Ridder 1979). 




Table 1 1 .  Age frequency and length of Arctic grayling captured by hook 
and l i n e  in  Clear Creek, August 24, 1979. 

Length (mm) 
Age Class Number Percent Range Mean 

V I I  



A total of 390 anglers was contacted, of which 190 represented completed 
trips and these formed the basis of all computations. The completed trips 
represented 469 angler hours and 286 Arctic grayling harvested for a catch 
rate of 0.60 fish per hour. In 1978 completed trips were recorded for 274 
anglers, with a catch rate of 0.54 fish per hour. 

Boat anglers represented 58% of all anglers (59% in 1978) and had a catch 

rate ranging from 0.88 fish per hour in June to 0.17 fish per hour in 

August, and averaged 0.68 fish per hour for the season. In 1978 boat 

anglers had a catch rate of 0.51 fish per hour. For shore anglers, success 

was much lower due to limited access to the river, which predominantly 

covered less than 1 mi on either side of the Clearwater Lodge landing. 

Their catch rate ranged from 0.47 fish per hour in May to 0.01 fish per 

hour in July and averaged 0.30 fish per hour for the season, which is 

similar to the 0.34 fish per hour recorded for the 1978 season. Table 12 

presents censused catch data by month. 


Catch rates in this report do not include fish caught and released. In-

cluding released fish, success by month ranged from 0.63 to 0.92 fish per 

hour for boat anglers, from 0.13 to 0.15 for shore anglers, and for both 

combined averaged 0.68 fish per hour for the season. 


Angler success declined from a high catch rate in May and June to a very 

low catch rate in August and September. This progression is exactly the 

opposite found in 1978. Poor weather and lack of expertise of anglers 

contacted may have combined to produce these results in a part of the 

season which has traditionally afforded the best angling opportunities, or 

there may have simply been a lack of fish. Observations of large insect 

hatches during the latter part of August and through September, accom- 

panied with little or no feeding activity, supports the theory that few 

fish were present. Sampling surveys by Department personnel on two other 

spring-fed systems in the Tanana drainage in late August found grayling 

present only near the mouths of the creeks and suggest an early out- 

migration (Peckham, Hallberg, pers. comm., 1979). 


Because success rates for boat and shore anglers differ greatly, harvest 

estimates were made for each using their seasonal averages and are pres- 

ented in Table 13. The pressure estimate for 1979 totaled 5,379 anglers, 

66% fishing on weekends and holidays and 34% on weekdays. They spent 

12,135 hours to harvest 6,968 grayling. This is a 16% reduction in pres- 

sure and 9% reduction in catch over the 1978 figures of 14,404 angler hours 

(6,206anglers) and 7,638 grayling harvested. 


Table 14 gives a comparison of estimates on man-days of effort and grayling 

harvest for the Delta Clearwater River for 1977-1979 derived from creel 

census programs and from results of a statewide harvest survey (Mills 1979 

and pers. comm., 1980). Though the statewide survey has estimated approxi- 

mately 1,000 man days above that found from creel census estimates for both 

1977 and 1978, the estimates of grayling harvest from both programs for 

these years are remarkably close. The survey shows promise in alleviating 

the manpower and costs of on-site creel census programs, but the year lag 

in data presentation may be a problem in directing the management of some 

intensive and important fisheries. 




-- --- - 

I I c 1 2 .  Cree l  c e n s u s  summary, colnpleted t r i p s  o n l y ,  h o a t  and a n g l e r ss l ~ o r c ~  
combined, D e l t a  C l e a r w a t e r  R i v e r ,  May 12  through September 3,  1979 .  

Mean F i s h  Hours F i s h  
Ang le r s  Angler  Gray l ing  Length Per  Pe r  Per  

M ~ n t h  Contac ted  Hours Caught (mm) Angler  Angler  Hour -

May 72 137.3 95 27 7  1 .3  I . 9  0.68 

C;i -pt .  6 2 2 8 307 1 . 3  3 .7  0.'3 5 

'Tot a l s 1 9 1  468.6 286 278  1 . 5  2.5 0.60 



Table 13.  	 Est imate  of use  and A r c t i c  g r a y l i n g  h a r v e s t  from a n g l e r  counts  and 
in te rv iews ,  De l ta  Clearwater River, May 12 through September 3 ,  1979. 

Weekdays Weekends and Holidays 
Boat Shore Boat Shore 

Anglers Anglers Anglers Anglers 

Anglers 7 96 1,031 2,331 1,221 

HoursIAngler 2.8 1 .5  2.8 1 . 5  

T o t a l  Hours 2,229 1,547 6,527 1,832 

FishIHour 0.68 0.30 0.68 0.30 

Grayl ing Harvest  1,516 4 64 4,438 550 

T o t a l s :  Weekdays Weekends and Holidays Season 


Anglers  1,827 (34%) 3,552 (66%) 5,379 


Hours 3,776 (31%) 8,359 (69%) 12,135 


Gray l ing  Harvest  1,980 (28%) 4,988 (72%) 6,968 




Table 14. Comparison of statewide harvest survey and Delta Clearwater 
Creel census estimate 1977-1979. 

Year 

1977 

Harvest Survey 
Mandays Harvest 

6,881 6,118 

Creel Census 
Mandays Harvest 

5,923 6,397 



A comparison of censused catch and catch rates is presented in Table 15. 

The catch rates of the 5 years, 1973, and 1976-1979, have averaged 0.56 

fish per hour while the average of the 6 years from 1953-1958 was 0.42 fish 

per hour (Reed 1961). 


'The age frequency and length of 225 grayling harvested by anglers in 1979 
are yrrse~ltcd in Table 16 and are compared with the age compositions found 
(luring the irldex sampling in Table 17. As in thcl index sample, Age V was 
predominant at 45% of the total, but accounted for a greater precentage 
than the index's 32%. Unlike last year, when a sampling bias was consid- 
ered present (Peckham and Ridder 1979), the 1979 creel sample contained a 
smaller percentage of older fish (Age VI and above), 17%, than the index 
sample's 32%. The same situation was found in 1977, the creel showed 29% 
and the index 46%. An explanation may be that the great majority of 
anglers, whether they use a boat or go on foot, fish within 3 mi of the 
main access points on Mile 8 of the river, while the majority of large 
grayling are found between Miles 12 and 17. This may also explain the 
differences in mean lengths of Age Classes V-VIII found between the creel 
(Table 17) and index samples (Table 6). 

Of the younger fish, Age Classes I-TV, the creel and index samples were 

s~rnilar with 38% and 36% respectively in 1979. For 1977 and 1978 these age 

classes also accounted for 38% of the angler harvest, while the index 

sample was similar only in 1977 (41%). No Age I fish were found in angler 

creels and only a small percentage of Age I1 fish were found compared to 

index samples. This simply reflects the anglers' preference for larger 

flsh. The 19% of Age IV grayling in this year's creel sample, while higher 

than 10% found in the index, again reflects the unexpectedly poor recruit- 

ment to these age groups. Sixty percent of these younger fish in the 1979 

creel possessed high circuli counts, indicating a strong contribution from 

the enhancement program. These latter fish accounted for 23% of the total 

creel sample. In comparison, the index sampling gave 65% of Age I-IV and 

23% of the total sample due to the enhancement program. 


The 1979 length frequency of 227 grayling harvested by anglers is presented 

along with frequencies from 4 previous years in Table 18. As in previous 

yedrs, the largest percentage of the harvest sample (46%) in 1979 fell in 

the 265-314 mm length class. Noteworthy is the large increase in the 

215-264 length class, 36% in 1979, as opposed to an average of 17% in the 

previous 4 years. Much of this increase, as mentioned previously, may be 

attributable to the enhancement program. Also of note is the decrease of 

the three larger length classes between 315-464 mm, which accounted for 15% 

of the 1979 harvest sample. In 1978, 43% of the sample consisted of these 

length classes, 25% in 1977 and 39% in 1973 and 1976. 


The mean length in 1979 was 273 mm while the mean for the 4 previous years 
was 298 mm (Table 18). This drop in the mean length can also be attributed 
to the increase catch composition due to the enhancement program in 1979, 
% I % ,  over the 8% found in 1978. 



Table 15.  Comparison of censused c a t c h  from t h e  Del ta  Clearwater River ,  
1953-1979. 

Anglers Angler 
Year Contacted Hours Catch Catch/Hour 

* 12-inch s i z e  l i m i t  i n  e f f e c t  from 1955-1958. 
** Numbers i n  pa ren theses  a r e  f o r  completed t r i p s  only .  



Table 16. Age frequency and l e n g t h  of s p o r t  ha rves ted  A r c t i c  g r a y l i n g ,  Del ta  
Clearwater River ,  May 12 through September 3 ,  1979. 

- Length (nun)
Age C l a s s  Number Percent  Range Mean 

I I 


I11 


I V  

v 


vI 


V I I  


V I I I  




Table 17. Cornprison of age composition (%)between c r e e l  (hook and l i n e )  
and index sampling ( e l ec t ro f i sh ing  gea r ) ,  Delta Clearwater River,  
1977-1979. 

1977 1978 1979 
Age Class  Creel Index Creel Index Creel Index 

I 

I I 

111 

I V  

v 

V I 

V I I  

V I I I  

I X  

X 



Table 18. 	 Length frequency of sport harvested Arctic grayling, Delta 
Clearwater River, 1973-1979. 

Lengthclass  (mm) 1973 % 1976 % 1977 % 1978 % 1979 % -

115-164 0 0 0 0 0 

Mean Length (mm) 304 305 284 299 273 

Mean ( in )  11.9 12 11.2 11.7 10.7 

Number i n  sample 120 33 142 202 227 



Grayling Stock Enhancement 


Spring Area Surveys : 

Four spring areas of the Delta Clearwater River stocked with fluorescent 

pigment marked, pond-reared, Age 0 grayling in September 1978 were sampled 

with a backpack shocker during April and May 1979. Three areas, designated 

1, 2, and 3, have been used as planting sites yearly since 1975. Spring 1A 

has been in use annually since 1976. Of the four, Spring 1A is the largest 

and offers the best rearing habitat (pools and abundant cover) but has the 

coldest and also the most uniform of temperatures, ranging from 35.6 to 

3g°F over an 8-month period. Spring 1 is the smallest and in a ranking of 

habitat follows Spring 1A. Its temperature range is the most extreme of 

the four, ranging from 32.5OF in November to 4g°F in July. Springs 1 and 

1A have single channels varying in width from 6 to 18 feet and both lie 

within a quarter mile of each other at Mile 5 of the Delta Clearwater 

River. Spring 2, at Mile 7.5 and Spring 3 at Mile 8.2 are similar in terms 

of habitat types and morphology. Temperatures ranged from 35 -6to 44.4OF 

in Spring 2 and from 37.4 to 47.3OF in Spring 3. Both are dominated by old 

beaver ponds which cover approximately 1 acre in Spring 2 and 1.5-2 acres 

in Spring 3. 


Presampling surveys on April 12 of springs 1, 1A and 3 were successful only 

in 1A where 37 grayling in the 100-150 mm range were observed. Lingering 

shelf ice along the spring margins may have prevented grayling observations 

and capture in Spring 3. In 1977, Age I grayling were collected in Springs 

1 and 3 on April 5 (Peckham 1978). 


On April 24, sampling surveys were successful in all spring areas except 

Spring 1. Grayling were finally observed and collected in Spring 1 on May 

2. A total of 121 grayling was captured in the four areas; 76 of these in 

Spring 2. Of the total captured, 89 were pigment marked, and of these 87 

were Age I and two were Age I1 (1977 transplants also received dye marks 

prior to planting). Of the 32 unmarked fish, 27 were Age I, four were Age 

II, and one was Age 111. 


Of the 27 unmarked Age I grayling 13 exhibited high circuli counts (ranging 

from 11-15 with a mean of 13) indicating they were pond-reared fish that 

had experienced mark loss. These fish averaged 112 mm in length, while the 

grayling transplants in the fall of 1978 averaged 116 mm. The remaining 14 

Age I grayling ranged from 62 to 92 mm in length with a mean of 83 mm, and 

past studies (Pearse 1976, Peckham 1977 and 1978, Peckham and Ridder 1979) 

indicate they were all stream-reared "wild" fish. The percentage of these 

wild grayling in this year's sample, 11.6%, was greater than the 6.6% wild 

Age I fish captured in 1978 (Peckham and Ridder, 1979). In 1978, 67% were 

captured in Spring 1 and 33% in Spring 2. In 1979 92% (12) of the wild Age 

I fish were taken in Spring 2 and 8% (1) in Spring 1. Pearse (1974), in 

pre-enhancement surveys of spring areas captured grayling (Age 0) only in 

Spring 1. 


The capture of seven Age I1 and I11 grayling in 1979, 5.8% of the sample, 

was less than in 1978 when they comprised 20% of the 45 grayling captured. 

The 1979 percentage of pond-reared grayling in these age classes, 43%, was 

also down from the 67% in 1978. Of the four unmarked Age I1 grayling in 




1979, three were wild fish captured in Spring 2 and one was a pond-reared 
fish captured in Spring 1A. The two pigment-marked Age 11s came from 
Springs 2 and 3. In 1978, the Age I1 fish were captured in springs 1, 2, 
and 3, and the wild fish were captured in Springs 1 and 2. The single Age 
111 grayling captured in 1979 was a pond-reared fish taken in Spring 3. In 
1978, two Age I11 fish, both pond-reared, were captured, one from Spring 1 
and one from Spring 3. A surmnary of all captures is presented in Table 19. 

In addition to those fish captured in the four spring areas, approximately 

240 grayling were observed. Of these, approximately 40 were greater than 

150 mm, most likely Age Classes I1 and 111, and were seen in all areas 

except Spring 1. The majority of all grayling sighted (approximately 150) 

were in Spring 2 and the least were seen in Spring 1. 


In addition to the sampling surveys of planting locations, surveys were 

conducted in seven other areas during May, and juvenile grayling were 

either captured or observed in four of these on May 10. Grayling were 

present in two areas within Mile 13; one grayling was observed in a small 

spring at Mile 13.5, but advoided capture. In a backwater area at Mile 

13.9, eight grayling were captured, four of which bore fluorescent pigment, 

three were Age I and one was Age 11. Three of the unmarked fish were Age I 

and one was Age 11. Three unmarked fish were considered pond-reared. 

Both of the springs had temperatures of 42OF. Springs at Mile 11.3 and at 

Mile 15 (temperature 42OF) both contained only rearing coho salmon on May 

10. In Spring 2A (temperature 41°F) at Mile 5.2, which had received one 

plant of fingerlings in 1977, two grayling were observed along with many 

rearing coho salmon on April 24. An April 25 survey of a spring at Mile 

1.5 revealed no grayling, but juvenile round whitefish and coho salmon were 

observed. A May 30 survey of Remington Spring, Mile 8.9, gave the largest 

observation of grayling in a spring area to date, when over 340 grayli.ng 

were estimated. Thirty-four were captured, of which 11 tested positive for 

fluorscent dye. Six of these were Age Class I and five were Age Class 11. 

Of the 23 grayling that had no marks, two were Age I, 15 were Age 11, and 

six were Age I11 and of these, one Age I, three Age 11, and one Age I11 

were pond-reared grayling. 


Surveys were also conducted of the spring planting areas and Remington 

Spring in July, October, and twice in November to document grayling pres- 

ence and temperature fluctuations. These are summarized, along with April. 

and May observations, in Table 20. Springs 1 and 1A appear to have a 

different use pattern than Springs 2 and 3. While numbers of fish sighted 

from April 12 to May 24 are increasing in 1 and lA, they are decreasing in 

2 and 3, despite warming temperatures. In late fall almost the reverse is 

true. Numbers of fish fall rapidly in Springs 1 and 1A after the early 

fall in-migration, as does the temperature, while the drop of both is less 

drastic in Springs 2 and 3. Ice cover in the spring, and ice and poor 

light conditions in November affect the accuracy of the observed numbers. 

Ice affects Spring 1 least because of a confined channel and considerable 

water velocity, whereas the beaver ponds of Spring 2 and 3 are influenced 

readily by freezing temperatures. Whether or not overwintering of grayling 

occurs in these spring areas has not been documented, but considering 

spring movements and fall temperatures and fish observations, Springs 2 and 

3 are more likely to be overwintering areas than Spring 1. The October 

sighting6 of grayling in springs 2 and 3 were made below the beaver ponds, 


http:grayli.ng


Table 1 9 .  S m a r y  of  age, length, s c a l e  c i r c u l i  counts  and dye  marks from Arc t i c  grayl ing sampled from 
spring areas of the Delta Clearwater River,  1979. 

Location 

Spring 1 

Spring 1A 

Spring 2 

I 
V 
-4 

I Spring 3 

Spring 13.9 

Reming ton Spring 

No. Number Length (mm) C i r c u l i  Counts 
Date Marked Not Marked Age Range Mean Range Mean 



Table 19.  Cont. Summary of age, l ength ,  s ca l e  c i r c u l i  counts and dye marks from Arct ic  gray l ing  sampled 
from spring areas  of the  Delta Clearwater River,  1979. 

Location 

Totals 

Date 

No. 

Marked 

Number 

Not Marked Age 

Length (mm) 

Range Mean 

C i r c u l i  Counts 

Range Mean 

* 
** 
*** **** 

C i r c u l i  counts from 7  grayl ing,  100-122, :=112 man. 
18 grayl ing  h a d ~ l l c i r c u l i ,  14 h a d 5 1 0  c i r c u l i .  
5 grayl ing  had > 11 c i r c u l i ,  15 had < 10 c i r c u l i .  
2  grayl ing had 7- 11 c i r c u l i ,  5 had 5-10 c i r c u l i .  



Table 20. Summary of Arctic grayling observations and water temperatures, spring areas, Delta Clearwater 
River, 1979. 

O F  

1A 
n O F  

1 
n O F  

Springs 
2 

n O F  

3 
n 

Remington 
O F  n 

River 
O F  

April 12 

April 24 

May 25 

July 30 

Oct. 5 

Nov. 8 

35 .6  

3 9 . 2  

3 8 . 5  

35 - 6  

(37) 

(20) 

(70) 

(0)  

(83) 

Nov. 14 3 5 . 6  (O)* 

* Ice cover prevented positive identification of grayling. 



while the November surveys observed them well up into the ponds and fre- 

quenting the iced- over portions. The April 12 observations of grayling in 

Spring 1A and the increase in numbers through May may indicate a small 

overwintering population followed by the in-migration of fish from down- 

stream. During spring monitoring at Mile One Slough, juvenile grayling 

were not captured until April 18 and, on May 3, when monitoring ceased, a 

total of 1,016 had been captured, of which 151 were dye-marked Age I 

grayling. 


Despite the warmest temperatures of the year, grayling do not use the 

springs in July. The three grayling observed in two spring areas were 

located at their mouths. Rearing coho salmon are still in the springs at 

this time, but their numbers are much reduced over previous surveys and 

largely limited to fry. 


Prior to transplanting into the four spring areas, 1, lA, 2, 3, and to the 

main river in September 1978, the pond-reared grayling were given different 

marks to monitor their movements between stocking locations and the river. 

Two colors of fluorescent dye were used in conjunction with an adipose clip 

to differentiate four of the five areas. Springs 2 and 3, because of their 

similarity and proximity, were given the same mark. A list of marks and 

stocking densities for each area is presented in Table 21, together with a 

summary of mark recaptures from the six springs sampled. 


In Table 21, the capture locations for each mark show a stratification as 
to river location and spring type. All four marks were captured in Springs 
2 and 3, whereas the captures in the two lower, cooler springs were limited 
to those grayling planted there 6 112 months previously. The captures in 
the furthest upstream areas, Remington Spring and Spring 13.9, were limited 
to grayling that had been stocked in the river and in Springs 2 and 3. 
Because grayling with all marks were captured at Mile One Slough, 4 miles 
downstream of the nearest spring, this stratification does not reject the 
occurrence of downstream movements, but rather, shows the disinclination of 
fish planted elsewhere to enter Springs 1 and 1A. The interchange between 
areas is not considered entirely due to a spring upstream migration as 
Table 21 would also indicate. The obvious outmigration immediately fol- 
lowing stocking can go both ways; the October 5 survey found recently 
tagged and transplanted grayling in Springs 2 and 3 and in Remington 
Spring, both below and above their planting site, the main channel of the 
Delta Clearwater River at Mile 8.3. 

A summary of marks recaptured in areas other than their stocking locations, 

obtained from samples captured in the spring areas and at Mile One Slough, 

is presented in Table 22. The cumulative captures from both areas repre- 

sent a large downstream displacement after stocking; 15% of the sample was 

captured upstream of stocking locations, 20% showed no movement, and 65% 

showed downstream movement. The largest percentage of recaptures came from 

Springs 1 and lA, the smallest from Springs 2 and 3. 


The recapture percentage of grayling at Mile One Slough that were stocked 

directly into the river at Mile 8.3 was expected to be the highest of the 

different plants. The river offered the least desirable habitat to hold 

the young fish and would, in turn, cause the majority to disperse down- 

stream. Because this plant was recaptured in the two surveyed springs 




- - -- 

Table 21. Number and percen t  of dye marked pond-reared a r c t i c  g r a y l i n g  recaptured 
i n  s p r i n g  a r e a s ,  De l ta  Clearwater River ,  Spr ing,  1979. 

Locat i o n  (mark) * Y 0 YAD OAD** T o t a l  

Spr ing 1 A  (Y) 14 1 15 

Spring 1 (YAD) 3 7 10 

Spr ing 2  (0) 15 2  2  9  7 53 

Spring 3 (0) 1 5 1 2 9 

Spring 13 .9  2 1 3 

Remingto n  Spr ings  - 4 1 5 

T o t a l s  3  3  33 18 11 95 

Percent  of I n d i v i d u a l  
P l a n t s  1.7 1 . 3  2.0 .9 1 .4  

* Loca t ions  wi th  marks deno te  p l a n t i n g  s i t e s :  


Locat i o n  Mark Number Grayling Planted 
-
1A Yellow 1,900 


1 Yellow p l u s  ad ipose  c l i p  880 


2 Orange 1,300 


3 Orange 1,300 


** Main River -LOrange p l u s  ad ipose  c l i p  1 178 

(Mile 8 .3)  6,558 




- - 

Table 22. 	 Number and percent*  of dye marked A r c t i c  g r a y l i n g  recap tured  
i n  areas o t h e r  than p l a n t i n g  sites, Del ta  Clearwater River ,  
Spring,  1979. 

Y** 	 0 YAD OAD 

Locat i o n  n % n % n % n % 

Springs  	 19  1 . 0  6 . 2  11 1 . 3  11 . 9  

Mile One Slough 49 2.6 

T o t a l  	 68 3 .6  52 2.0 42 4 .8  36 3.1  

* Percen t  of p l a n t s  f o r  each mark. 

* * Mark 	 P l a n t  Locat ion 

Y : yellow pigment 	 Spr ing 1 A  
0: orange pigment Spr ings  2 and 3 

YAD: yellow pigment w i t h  ad ipose  c l i p  Spr ing 1 
OAD: orange pigment w i t h  ad ipose  c l i p  River a t  m i l e  8 .3  



directly below its stocking site, the percentage actually found during 

spring monitoring, the third highest occurrence of the four marks, would 

suggest that some of the river plants located suitable areas in other small 

springs not surveyed, and in the river itself. 


Assessment of Year Class Contribution: 


To assess the contribution of the enhancement program to the 1979 popula- 

tion of Arctic grayling in the Delta Clearwater River, scale samples were 

collected from spring monitoring at Mile One Slough, from index sampling in 

July, and from angler creels throughout the season. In addition, grayling 

less than 200 mm in length captured at Mile One Slough were tested for the 

presence of fluorescent pigment that had been sprayed on all transplants in 

1977 and 1978. 


A total of 1,156 grayling was captured at Mile One Slough, of which 1,016 
were less than 200 mm in length. Captures of like-sized grayling totaled 
763 in 1978, 710 in 1977, and 242 in 1976. The increase in catch of these 
fish in the last few years is in part due to the enhancement program, but 
migration timing and recruitment levels also contribute. A late in- 
migration was noted in 1979. This led to increased capture of small 
grayling and afforded an excellent representation of this segment of the 
Delta Clearwater grayling population. In past studies, juvenile grayling 
had proven difficult to capture and their numbers were seen as indicative 
of a general lack of recruitment in the younger age classes. 

All 1,016 grayling were tested for fluorescent pigment and 197 were found 
marked. The fish in the sample were from Age Classes I, 11, and 111. A 
summary of marked fish in each 10 mm group to 200 mm is given in Table 23. 

An accurate representation of the enhancement program cannot be derived 

solely from the marking experiments, due to the overlap in size ranges of 

Age I pond-reared fish and Age I1 wild fish (Peckham and Ridder 1979). The 

marking does, however, make it easier to differentiate pond-reared from 

stream-reared grayling and, coupled with scale analysis, provides an ac- 

curate assessment of the enhancement program. 


Scale samples were taken from all 829 grayling below 200 mm found not 

marked with the pigment. Samples were collected in each of the 10 mm 

groups between 100 and 200 mm to ascertain the percentages of pond-reared 

grayling in each group that suffered a loss of the pigment and to determine 

the overlap of age classes. The percentages so derived were used to adjust 

the unmarked sample to reflect the numbers of stream-reared amd pond-reared 

grayling in each 10 mm group and age class. The technique is summarized in 

Table 24. The table also includes 62 grayling greater than 200 mm that 

were not checked for marks but, together with those less than 200 mm, 

represent the entire catch of Age Class I11 at Mile One Slough. 


To arrive at the percent contribution to each age class due to the enhance- 

ment program, the number of fish in each 10 mm length group that had 11 or 

more scale circuli in the adjusted unmarked sample (Table 24) were added to 

the number of marked pond-reared grayling found in the same length groups 

as shown in Table 23. For Age Class I, the 91 unmarked grayling estimated 

to be pond-reared Age I fish were added to the 144 marked fish found below 




Table 23. Summary of fluorescent dye testing, Mile One Slough, Delta 
Clearwater River, April 16-May 3,1979. 

Length Number 
(m> Number Marked Not Marked 



e 24 .  	 Pe rcen t  composition of  non-marked A r c t i c  g r a y l i n g ,  Ages 1-111, wi th  c i r c u l i  counts t o  and 
inc lud ing  t h e  f i r s t  a n n u l l s  of e l e v e n  o r  g r e a t e r  and ad jus ted  va lues  t o  t o t a l  non-marked 
c a t c h ,  Mile-One Slough, De l t a  Clearwater  R i v e r ,  Spr ing  1979. 

Adjusted Values 

T o t a l  Sample %> 11- I I1 111 


Non-Marked S ize  n  I I1 111 ( 1 0  > 1 1  ( 1 0  > I 1  ( 1 0  > I 1  


* A l l  f i s h  cap tu red  over  200 mm were aged,  a d j u s t e d  v a l u e  i s  t h u s  t r u e  va lue .  



the length of 140 m, to give a total of 235 pond-reared grayling, or 41% 
due to the enhancement program out of a total Age Class I capture of 578. 
Similarily, the adjusted unmarked catch of Age Class I1 from the enhance- 
ment program (52) was added to the number of marks found between 140 and 
200 mm, (43) to give a 25% contribution to the total capture of Age Class 
11, (379) at Mile One Slough. For Age Class 111, an estimated 59 grayling 
fell below 200 mm, of which 10 had the high circuli counts of pond reared 
grayling. These were added to the 17 pond-reared grayling of Age I11 found 
in the aged sample of 140 grayling greater than 200 mrn caught at Mile One 
Slough to give 27 grayling, or 25%, due to the program. 

Age Class IV, which would include the first pond-reared grayling transplant 

made in 1975, was represented by 57 fish during spring monitoring. Of this 

number 7, or 12%, are considered to be from the transplant. A summary of 

the numbers and percentages of grayling from the enhancement program in the 

first four age classes captured at Mile One Slough is presented in Table 25 

along with similar data gathered during index and creel sampling. 


As shown in Table 25 the spring sample comprised a greater percentage of 

pond-reared grayling (31%) than either the index or creel sample, both of 

which showed a 23% contribution. As stated previously, spring monitoring 

captures predominantly immature fish of Age Class IV and younger, which in 

1979 amounted to 97% of the catch. The index and creel samples, by nature 

of their capture methods, are biased towards larger fish and comprised only 

36% and 38% respectively of these four age classes in 1979. The greater 

length of pond-reared grayling versus like-aged "wild" grayling would in 

turn bias their representation in the first two age classes found in these 

samples. One hundred percent of the Age I captures from index sampling, 

100% of the Age I1 fish sampled from creels, and 79% of Age I1 fish from 

the index represented pond-reared grayling, while spring monitoring identi- 

fied only 41% Age I and 25% Age I1 pond-reared grayling. 


The percentages of pond-reared and stream-reared grayling in Age Classes 

I11 and IV found in these three samples also show differences that may stem 

from bias relating either to size selectivity or to grayling behavior. The 

percent of Age I11 pond-reared fish in the index and creel samples, 76% and 

61% respectively, are much greater than the 25% found during spring moni- 

toring. The similarity of the mean lengths between the two grayling types 

of Age Class I11 in the creel sample, a difference of only 2 mm, points to 

size bias towards the larger individuals, and hence to the pond-reared fish 

of this class, and is reflected in the highest percentage of the three 

samples. At transplanting, pond-reared grayling have averaged from 101 mm 

fork length in 1976 to 117 nnn fork length in 1978, while similar-aged 

"wild" grayling average 88 mm fork length (Peckham 1978; Peckham and Ridder 

1979) for a mean difference ranging from 13 to 29 mm. Although less so 

than the creel sample, the composition of Age I11 fish in the index sample 

due to the enhancement program, 61%, is still over twice that found in the 

spring sample. In this instance it may be related less to size bias and 

more to the stratification of grayling by age in the system. The young 

"wild" fish locate themselves in the lower sections of the river (Tack 

1974) where the electrofishing conditions are poorer, while the pond-reared 

grayling remain in or "home" to the areas where they were stocked and where 

electrofishing conditions are more favorable. 




Table 25. Mean leng th  i n  nun and percent  composit ion of A r c t i c  g r a y l i n g  with c i r c u l i  coun ts  t o  and 
including f i r s t  annulus of 11 o r  g r e a t e r  and 10 o r  less,  Del ta  Clearwater River ,  1979. 

Sample 
Spr ing Monitoring* Index Creel  T o t a l s  

Mean Mean Mean 
Age No. C i r c u l i  n % Length n % Length n % Length n % 

Age I -< 10 343 59 88 
> 11 235- 41 109-
~ota 1  578 197 

Age I1 

Age I11 

Age I V  

* Mile One Slough 

** A l l  t o t a l s  and corresponding percentages  inc lude  o l d e r  age c l a s s e s  not  shown. 




Similarly, the lower percentage of pond-reared grayling in Age Class IV, 

(12%) in the spring sample, than in either the index (53%) or the creel 

sample (43%) indicates that some type of bias is present. Considering the 

natural recruitment to the Delta Clearwater River, predominantly Age 111 

and IV grayling (Pearse 1974), and the negative effect mortality has on the 

numbers of successive age groups of a particular year class, the percent- 

ages of the 1975 pond-reared transplants, found in the index and creel 

samples appear abnormally high. Yet the composition of Age Class IV in the 

index sample and, to a lesser extent, in the creel sample indicated poor 

recruitment to this age class. This, in turn, would increase the percent- 

age of pond-reared fish in the samples. In addition, the late in-migration 

noticed during spring monitoring could have negatively affected a repre- 

sentative sample of this age class, since in-migration is stratified by age 

and length; the younger fish precede the older fish. Thus, unlike the 

previous three age classes, the spring sample probably underestimates the 

contribution of pond-reared grayling to Age Class IV, and a more accurate 

estimate is to be found in the creel sample. 


Table 26 presents a summary of the composition of grayling in successive 

age classes captured at Mile One Slough that possess 11 or more scale 

circuli to the first annulus, and of the number of pond-reared grayling 

transplanted in the years 1975-1979. The compositions in Age Class I for 

the 4 years follow closely the number of grayling stocked during the pre- 

vious fall. The largest plant made, 12,096 grayling in 1976, is followed 

the next spring by the largest Age I composition, 76%, of pond-reared 

grayling recorded. The smallest plant, 6,610 in 1978, represents the 

lowest composition found, 41%. The declines in composition found in suc- 

cessive age classes might not be an actual representation of mortality. 

Since little or no natural reproduction has been found in the Delta Clear- 

water, the predominant source of recruitment is from other systems. Past 

studies have indicated that recruitment occurs differentially, with 

greatest recruitment at Ages I11 to IV (Pearse 1974). 


Assessment of 1978 Pond Rearing: 


Due to the unavailability of grayling fry in 1979, no ponds were stocked 
and thus no transplants of Age 0 grayling were made into the Delta Clear- 
water. Three ponds that were stocked in 1978, but were not used in that 
year's transplant program, were gill-netted in May to assess numbers of Age 
I grayling surviving and suitability of size and circuli counts to the 
enhancement program. Poor gill net catches in Coal Mine Pond {#3 and the 
low catch rate of two age classes in East Pond negated their suitability. 
Catches of Age I grayling in Big Lake, located on Fort Greely Military 
Reservation, were considered sufficient to warrant fyke trapping and trans- 
planting. 

Big Lake is an 80 a lake located 16 mi south of Delta Junction. It was 

first stocked with grayling in 1967 and provided good angling success until 

1974, when falling water levels produced anoxic conditions and the lake 

winterkilled. In 1978, when it again received a plant of 50,000 grayling 

fry for a proposed winter study of a lake aeration device, the lake had a 

maximum depth of 9 ft and averaged 4 feet. Prior to removal for trans- 

planting into the Delta Clearwater River, 176 grayling were captured by 




-- 

le 26. 	Percent composition of Arctic grayling with circuli counts to and 

including the first annulus of 11 or greater, Mile-One Slough, 

Delta Clearwater River, 1976-1979. 


Number Age I Age I1 Age I11 Age IV 
Year Stocked N* % N % N % N % 

* Age I at planting. 
* Total sample size. 



fyke trap, fin clipped, and returned to the I ake. At the end of 4 days of 
tyke trapping, 537 grayling were examined for clips and 131 were found 
marked. Using the Petersen method, this gave a population estimate of 721. 
The total fyke trap catch was 718, and thus represented a 99% success in 
removal. 

All captured fish were tagged with Floy FD 67 anchor tags and marked with 
an adipose fin clip before transplanting into the main channel of the Delta 
Clearwater at Mile 8.3. Lengths, weights and scales were taken from a 
sample of 20. Lengths ranged from 230 to 267 nun with a mean of 247 mm. 
Weights ranged from 153 to 212 g with a mean of 176 g. Circuli counts 
ranged from 14 to 18 to the first annulus and averaged 15.9. 

The mean length of these Age I grayling compares favorably to the mean 
length of 238 nun of Age Class IV grayling captured during 1979 spring 
monitoring. Similar Age I1 stream-reared grayling captured in the spring 
of 1979 averaged 145 mm, while the pond-reared Age I1 from the Delta Clear- 
water averaged 173 mm. 

The estimated survival from the original 1978 plant of 50,000 fry was 1.4%. 
The survival estimates of grayling reared for only one season in other 
rearing ponds on Fort Greely have ranged from 5% to 18% at West Pond and 
from 22% to 34% at Left O.P. Pond (Peckham and Ridder 1979). 

The condition coefficient (K) for Big Lake grayling sampled on September 27 
at transplanting was 1 . 1 6 .  In an August sample it was 1.08. The condition 
coefficients for grayling from East and Left O.P. ponds at the four pre- 
vious transplants have ranged from 0.89 to 1.08 for the former and 0.90 to 
1.13 for the latter. 


Egg Source Investigations: 


Three creeks were surveyed during May to determine their potential as 
grayling egg sources for the pond-rearing program. Surveys of Banner and 
Tenderfoot Creeks, 35 and 24 mi northwest of Delta Junction via the 
Richardson Highway, failed to reveal spawning concentrations of grayling. 
A gill net and minnow trap fished in Tenderfoot Creek caught only one adult 
least cisco and a few rearing coho salmon and longnose suckers. Conversa-
tions with the owner of a nearby roadhouse and local miners pointed to a 
lack of grayling in Banner Creek. A University of Alaska, Institute of 
Water Resources crew, collecting benthos and water samples from Banner 
Creek, reported seeing only one adult grayling during their work. 

Rapids Creek, a bog fed tributary to Shaw Creek, was surveyed on May 17 and 

18. Spawning activity was observed and 22 grayling were sampled, of which 

seven were classed as ripe. The number of spawners observed was considered 

sufficient to support an egg take, but the fact that the creek lies 16 mi 

from the nearest road might pose logistical problems. 


Escapement Counts: 


Escapement counts of coho salmon in the Delta Clearwater River and Clear- 

water Lake outlet were made on October 22 and 23, and are presented along 

with counts made since 1971 in Table 27. Escapement in 1979 of 8,970 in 




Table 27. 	 Coho salmon escapement counts for the Delta Clearwater River and 
Clearwater Lake Outlet, 1971-1979. 

-

Date 	 Delta Clearwater River Clearwater Lake Outlet 

-

Oct. 15, 1971 3, OOO* ND 

Nov. 9, 1972 630* ND 

Oct. 17 & 24, 1973 3,322 551 

Oct. 22 & 24, 1975 5,100 1,500 

Oct. 21 & 22, 1976 1,920 460 

Oct. 24 & 25, 1977 4,793 730 

Oct. 25 & 26, 1978 4,798 570 

Oct. 22 & 23, 1979 8,970 1,015 

* 	 Estimate only. Counts from 1973 on were made utilizing an elevated 
platform. 

** 	 Count made late under poor conditions. 



the river was the largest to date, and represents an increase of 86% over 

the 1978 escapement. The outlet escapement of 1,015 is the second largest 

recorded and is a 78% increase over 1978. The river escapement in 1979, as 

in previous years, is a minimum value since it did not include those 

spawners utilizing the many spring areas located along the 17 mi censused. 


Chum salmon, which have been seen only in the first 2 mi of the Delta 

Clearwater since the counts were initiated, were also noted in small 

numbers at Mile 7 and Mile 12. The run of chum salmon into the Tanana 

River in 1979 was the largest documented in recent years, and this probably 

accounts for their presence in the upper Clearwater (Fred Andersen, 

Commercial Fish Div., Alaska Department of Fish and Game, pers. comm.). 
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